Abstract-This paper intends to address the issue of the inequality in the economy development in China with the use of Total Factor Productivity in analyzing the productivity and efficient used of resources. The study focuses on regional analysis to determine the inequality patterns among the provinces in China with the objective to address the issues of inequality among the provinces in China which my dampened the economic development in the country. The sample of the study consist of 30 provinces in China starts from year 1978 to 2008 in order to investigate the economic efficiency and productivity change of the Chinese's economy after the China reformation in 1978. The results show that the Eastern region is relatively more efficient as compared to the Western and Central region in China. Results further found that the main contributor of economic inefficiency in China is mainly due to pure technical inefficiency. The technological change plays is found to play an important role in providing a road for sustainable economy development in China.
I. INTRODUCTION
The sustainability of the Chinese's economy attracts the attention of the world economist as China had successfully transformed itself from a closed-economy towards market-oriented economy system. This is witness with a spectacular economic growth of an average of nine percent per annum and further drive-up with China's accession to World Trade Organization (WTO). The key success factors of the Chinese's economic growth lies on the progressive opening in terms of trade and foreign investment after the China reformation in year 1978.
Nevertheless the success story of China is questionable with an increase in the inequality patterns among the provinces in China which could be harmful for the Chinese's economy development and performance overtime. The inequality among provinces is mainly due to underutilization and inefficient used of resources among the provinces in China [1] . This is witness with the differences in the development process experienced by the Eastern, Central and Western regions in the Chinese's economy.
The Eastern region developed tremendously over the years with an added advantage to adjust industrial structure with the formation of special economic zones and open cities. In addition the increase in the share of rural industry in this region had resulted in inefficient allocation of resources in the underdeveloped regions in the Western and Central regions. This segmented development process and inequality are harmful to the country's performance over time.
Consequently, this study aims to measure the economic efficiency and productivity of the provinces in China in conjunction with the inequality of the economic development among in this country. The non-parametric approach, namely, Total Factor Productivity (TFP) will be employs to investigate the source of inefficiency among the provinces in China with the goal to address the issues of inequality in the Chinese's provinces in terms of efficient used of resources in each province. The sample of the study consist of 30 provinces in China starts from year 1978 to 2008 in order to investigate the economic efficiency of the Chinese's economy after the China reformation in 1978.
The study is believed to improve the understanding of both academics and policy-makers on the root causes and patterns of the economy growth in each region. This is crucial in order for the authority to design policies for more equitable distribution on the regional basis. Besides, it also contributes to better policies formulation to allocate and redistribute the productive resources among the regions in reducing the issues of regional inequality in China.
II. ECONOMIC CONDITIONS IN CHINA
The Chinese's economy has impressively growth at a rate of more than 10 percent per annum from year 2003 to 2007. Besides, China overtook Japan as the world's second biggest economy after the USA at the second quarter of 2010 with a reported real GDP of RMB4,105.84 billion which is more than USD$1,337 billion as compared to Japan.
A tremendous increase of the rate of growth in China marks the effectiveness of the policies implemented and this can be seen with an improvement of governance effectiveness index starts from year 2006. Nevertheless, the (Table I ). Both political stability and regulatory quality indexes show a negative coefficient indicates that the country is still below average with in terms of political stability and regulatory control. Moreover, the country is still weak in terms of control for corruption as it reported a negative coefficient for this index since year 2002 to 2008. Consequently, increase of inequality among provinces might serve as a threat to the country economy performance. Therefore, the study of economic efficiency is crucial in order to understand the allocation of resources for each province that might result in inequality patterns.
III. METHODOLOGY AND DATA

A. Methodology
This study uses the Malmquist Total Factor Productivity (TFP) index to measure the economic efficiency and productivity of each province in China. The Malmquist TFP index is a panel data approach which allows for decomposition of the total factor productivity into overall technical efficiency, pure technical efficiency, scale efficiency, technical efficiency change, technological change, pure technical efficiency change, scale efficiency change and TFP change. This enables the identification of the root causes of inefficiency level for each province in this study.
The Malmquist TFP index is calculated based on the TFP change between two data points using the ratio of the distances of each data point relative to a common technology. The Malmquist TFP index for period t is given by Equation (1).
where
measures the distance from period t observation to the period s technology. If is greater than one, this indicates a positive growth in TFP from period s to period t whereas the TFP will be in a declining stage when is less than one.
Equation (1) can be rearranged as follows: This allows for further decomposition the TFP into efficiency change and technical change given by Equation (3) and (4) 
According to [2] the technical efficiency change can be furthered decomposed into scale efficiency change and pure technical efficiency change if the distance functions are estimated relative to a constant return to scale (CRS) technology. Equation (5) and (6) are use to estimate scale efficiency change and pure efficiency change respectively. 
B. Data and Definition of Variables
This study uses a sample of 30 provinces starts from 1978 to 2008. The total number of observations is amounted to 930. The balanced-panel data is utilized in estimating the efficiency scores for each province from year 1978 to 2008. We employ two inputs and one output in the estimation of Malmquist TFP index. The inputs use is total number of employed persons and capital stock calculated using Equation (7) . This is then deflated using the GRP deflator (1995=100).
where K is the capital stock, I is the investment is the gross capital formation, is the depreciation rates and t is used to represent the time period. According to [3] , the depreciation rate of 4 percent should be used in the calculation of capital stock. The output used is real gross regional product (GRP) (1995=100) and all the inputs and output vectors are value at RMB million. All data are extracted from various issues of provincial statistical yearbooks.
The descriptive statistics for the inputs and output use in this study are presented in Table II . This is calculated using the annual data from each provinces from year 1978 to 2008.
The Eastern region reported the highest growth in terms of real gross regional product (GRP) with the reported figure of RMB242,740.62 million. This is followed by the Central and Western regions with the reported average of RMB129,827.34 million and RMB71,327.49 million respectively. This shows that on average the Eastern coastal growth is at least 85% more than the growth as compared to the growth rate in both the Central and Western region.
In addition, 
IV. RESULT AND DISCUSSION
The results based on Malmquist TFP index estimates are presented in Table III, Table IV and Table V respectively.  Table III shows the summary statistics of the average efficiency scores of all the provinces in the Eastern, Central and Western regions in in China from 1978 to 2008.
On average the Eastern region are relatively more efficient in using their inputs to achieve their economic growth as compared to the Central and Western region with an average efficiency score of 72.37 percent. This suggests that the region could have further increased their output or real GRP level by 27.63 percent given the same level of capital stock and employment. The result is consistent with the studies by [4] - [6] . Results found that Hubei emerged as the most efficient province in China and this is followed by Hebei and ZheJiang in the Eastern region with an average overall efficiency score of 98.30 percent and 87.50 percent respectively. Results also indicate that most of the provinces located in the Western region has an average overall efficiency scores of less than 50 percent except Xinjiang. The Qinghai province appears to be the least efficient province with an average overall efficiency score of 28 percent. This indicates that the province could have further reduces their inputs vector by at least 72 percent in order to achieve the given level of gross regional product.
Such inefficiency
Results further indicate that the root source of inefficiency in all the regions is mostly due to pure technical inefficiency. This indicates that most of the regions in China are relatively weak in managing their inputs level in order to achieve the economic growth for each province. It is shown that most of the regions are operated in the right scale of operations with the reported average scale efficiency score of 86.53 percent, 94.51 percent and 79.72 percent for all the three regions respectively. Table IV and V further decomposed the Malmquist TFP index estimation into technical change, technological change, pure technical efficiency change, scale efficiency change and TFP change in general. Results show that 29 provinces in China are experiencing a reduction in the productivity due to technical efficiency. The results indicate that the reduction in productivity in technical efficiency is due to reduction in the productivity in terms of pure technical efficiency change and this support the results found in Table III where the main contributor to the inefficiency in China is due to pure technical efficiency. Hence, further improvement in resource allocation is necessary in order to increase the productivity growth in all the provinces in China. On the other hand, Liaoning located in the Eastern region exhibit increase in productivity with an average of 2.10 percent per annum. Besides, technological change is found to contribute to the productivity growth in all the provinces with the reported average index change of 98.4, 96.6 and 96.8 for the Eastern, Central and Western region respectively. This might due to the adoption of advanced technology from the foreign investors as the government is encouraging the foreign direct investment into the country.
V. CONCLUSION AND RECOMMENDATION
This study addressed the issue of sustainability of the Chinese economy using the productivity analysis based on 30 provinces in China. The inequality in terms of efficiency and productivity is found among the regions in China with the Eastern region appears to be relatively more efficient as compared to the Central and Western regions. This is consistent with the regional studies in China, e.g. [4] , [5] and [6] . This needs to be address by better policy implementation in order to avoid the effects of inequality towards the economic development in China.
The results also found that the main contributor to the economic inefficiency in most of the provinces came from pure technical inefficiency. Therefore, government may want to further evaluate their allocation of resources in order to create a more efficient use of capital stocks and labors in producing the output growth which contributes significantly towards a more sustainable economic growth in future.
The technological change plays is found to play an important role in providing a road for sustainable economy development in China. This shows that the adoption of advanced technology from the foreign investors due to increase of foreign direct investment is crucial for the country economy. This is consistent with the findings of previous studies, e.g. [7] , [8] , [3] . However, government should further encourage the innovation of new technologies in the production process as the adoption of technologies from the foreign countries does not lead to a promising long-term growth [3] . Hence, government policies should focus on giving more incentives and encouragement in the research and development industries especially dealing with invention and innovation.
